[loKyMeHT noanucaH npocToi 3ner<Tp0k§ggﬂ%q£|ﬁ>o€L

NHdopmaumsa o Bnagenbue:

®K1O: Kocerok Cepreit Muxaiinosuy

JloMKHOCTb: pekTop

XaHTBEI-MaHd
"CypryTCck

[Jlata nognucanus: 20.06.2024 08:47:10
YHUKanbHbI MPOrpaMMHbIA KIKOY:
e3a68f3eaale62674b54f4998099d3d6bfdcf836

y4ypexIneHMe BhCUIErO ob6paB3oBaHMs
UMCKOT'O aBTOHOMHOT'O OKpyTIa-lrpe
M1 TOCYHapCTBEHHHM yHuUBepcuTreT"

YTBEPXAIO
IIpopekrop no YMP

E.B. KonoBaiioBa

16 uronst 2022 r., nporoxon YC Ne6

MOAYJIb OBIIEITPO®PECCHOHAJIBHbBIX

JNCHUITIINH
Koaaouanasg xumus

pabouas mporpaMma JUCIUIIIUHBI (MOIYJIS)

3akperuieHa 3a kadeapoit

VueOHbIH MI1aH

Keanmuduxanms
dopma o0yueHHs

OO61as Tpy10eMKOCTh

Yacos 1o yueOHOMY TUIaHy

B TOM YHUCJIC:

ayZIUTOPHbIE 3AHATHS

caMocCTosITeNbHas pabora

YacCcOB Ha KOHTPOJIb

XuMuu

b040301-Xum-22-4.plx
04.03.01 XUMU
Hanpasnensocts (npodunb): Xumus

BbakamaBp
OYHas
43ET
144 Bupapl koHTpONst B cemecTpax:
9K3aMEHbI 8

80

28

36

Pacnpeue.ﬂeﬂue YacoB JUCUMIVIMHBI 110 CeMeCTpaM

Cemectp
(<Kypc>.<Cemectp Ha| 8 (4.2)

Kypee>) Hroro

Henenn 10

Bun 3ansatuit v | P | VI PII

Jlexunn 32 |32 |32 |32
JlaGopaTopHbie 48 (48 |48 |48
HUroro ayn. 80 |80 |80 |80
KonrakrtHas pabora 80 |80 |80 |80
Cam. pabora 28 |28 |28 |28
Yacsl Ha KOHTPOIb 36 |36 (36 |36
HUroro 144 (144 (144 |144




IIporpammy cocraBui(u):

Kanouoam xumudeckux nayx, Joyenm, Kypaeneea Jlioomuna Anamonveena

Pabouast nporpamMma JUCHUITIIMHBI

Koutonanass XuMus

paspadorana B cootBercTBUH ¢ PI'OC:

dezepanbHbIi FOCYIapCTBEHHBINA 00pa30BaTeIbHBINA CTAHIAPT BBICIIETO 00Pa30BaHUsI - OaKalaBpUaT 110 HAMPABJICHUIO TTOITOTOBKH
04.03.01 Xumus (npuxa3 MunoOpnayku Poccuu ot 17.07.2017 1. Ne 671)

COCTaBJICHA HA OCHOBAHUHN yqe6Horo IJ1aHa:

04.03.01 XIMUA
HanpasnenrocTs (Ipodmk): Xumus

YTBEPXKIEHHOT0 y4eOHO-METOIMUECKUM COBETOM By3a oT 16.06.2022 npotokoin Ne 6.

Pabouas nporpamma ogobpeHa Ha 3acenaHun Kadeapbl

Xumun

3aB. kadeapoit kana.xuMm.Hayk KpaitHuk BukTopus BuktopoBHa



1. IEJIX OCBOEHUSA JUCIHUIIJIMHBI

1.1|Henbro ocBoeHMs AUCHUILIHHBI «KONIouaHas XUMUSD) SBIISIETCS IPUMEHNE TEOPETUIECKHE 3HAHUSI COBPEMEHHBIX YYEHUH O
JUCTIEPCHOM COCTOSIHUH BEIIECTBA, HOBEPXHOCTHBIX SBICHUSAX B KOJUIOMIHBIX CUCTEMAaX, TEOPUH BOZHUKHOBEHHS ABOIHOTO
IEKTPUYECKOTrO CIIOS JUIsl aHATTN3a U 00BSICHEHHS (PH3HKO-XHUMHUIECKHX MEXaHU3MOB (DOPMUPOBAHUS U YCTOWYUBOCTH
JICTIEPCHBIX CHCTEM, UX OCOOBIX MOJIEKYJISIPHO-KHHETUIECKHX, ONTUIECKUX, HIEKTPOKUHETHICCKUX, PEOIOT MISCKIX
CBOCTB. J[eMOHCTPUPOBATH CIIOCOOBI pacyeTa U MPOrHo3a MOBEPXHOCTHBIX CBOMCTB. MCIONb30BaTh 3aKOHOMEPHOCTH
MpoTeKaHus HU3UKO-XMMHUYECKHUX MPOIIECCOB HAa MEeX(a3HON rpaHuIle JUCTICPCHBIX CHCTEM JUISl PEIICHUSI BOPOCOB
po¢)eCCUOHANBHBIX AUCUUILIHH.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIL: |BI.0.04

2.1| TpeboBanus K NpeABAPUTEJIbHOI MOATOTOBKE 00yJaIOIIEToCs:

2.1.1| BEICOKOMOIEKYISIPHBIE COSTUHCHUS

2.1.2|OcHOBBI METOJIOB YBEIIMUYCHHS HeTeoTHaun

2.1.3| Pusnueckas xuMus

2.1.4| ®usnueckrie METOABI UCCIENOBAHUS

2.1.5| XumMust OKpyKaromei cpespt

2.2| IncuMmIMHbI H MPAKTHKH, JUIsI KOTOPBIX OCBOEHHE JAHHOI JUCIMIIIMHBI (MOYJIsT) HEOOX0AMMO KAK
npeauiecTByoniee:

2.2.1| AHanM3 NPUPOIHBIX M TEXHOI'CHHBIX O0BEKTOB

2.2.2|XuMnueckast TEXHOJIOIUS

2.2.3 HpOI/ISBOZICTBGHHaH MpaKTUKa, NpeaAaANUIIOMHas NpaKTHuKa

3. KOMIIETEHIIUY OBYYAIOIETOCSI, ®°OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCIATIIMHEI
(MOJLYJIST)

OIIK-6.1: IIpeacraBiisieT pe3yJibTaThl paGoThl B BU/IE OTYETA HA PYCCKOM SI3bIKe

OIIK-2.1: PadoraeT ¢ XMMHYe€CKHMH BELIECTBAMH € COOJII0/IEHHEM HOPM TEXHHMKH 0€30MaCHOCTH

OIIK-2.3: ITpoBoauT OnpeneeHne COCTABA, CTPYKTYPHI M CBOWCTB BellleCTB PA3JIMYHOI MPUPOIbI 1 MATEPHAJIOB HA HX
OCHOBE

OIIK-2.4: Biiaeer HaBbIKAMH PadoOThl HA HA CEPHITHOM Y4eOHOM M HAYYHOM 000PYI0BAHUM /IJIA MCCJIEIOBAHUS CBOWCTB
BellleCTB M MATePUAaJIOB, a TAK Ke MPOLECCOB € UX YYacTHeM

OIIK-1.2: AHaau3upyeT pe3yJIbTaThl XUMHYECKHX IKCIIEPUMEHTOB, HA0II0JeHMii, U3MePeHUil, a TaKKe Pe3yJIbTaThl pAC4eTOB
CBOJCTB BellleCTB M MaTepHAaJIoB

OIIK-1.1: Ucnonb3yeT TeopeTHYecKHE OCHOBBI TPAAMIMOHHBIX M HOBBIX Pa3/ie/ioB XUMUM

OIIK-1.3: ®opmyJupyeT 3aK/JII0UEHHS] M BBIBOABI 110 Pe3yIbTATAM AHAJIM3A JUTEPATYPHBIX JaHHBIX, COOCTBEHHBIX
IKCHEPUMEHTAIBHBIX H PACYUETHO-TEOPETHYECKHUX PadOT XUMHYeCKOH HANIPABJIEHHOCTH

B pe3yabTare 0CBOCHUS TUCHHUIIJIMHBI 06ylla101um”4c51 AOJIXKCH

3.1|3uaTh:

3.1.1{- coBpeMeHHOE COCTOSIHUE TEOPUH NOBEPXHOCTHBIX SIBIICHUH, YCTOMYMBOCTH U KOATYIISIINN TUCTIEPCHBIX CHCTEM;

3.1.2|- criocoObI MpUMEHEHHU ST 3aKOHOB U ()OPMYJT JIJISl PELICHHS TEOPETHUCCKUX M MPAKTHUECKUX 3a/1a4;

3.1.3|- 3aKOHOMEPHOCTH TIOBEICHUS U OCHOBHBIC (PM3UKO-XUMHUUECKUE CBOMCTBA JAUCIIEPCHBIX CUCTEM;

3.1.4|- MeTombl MONYYCHUS, OUUCTKH U CTAOMIIM3ALINH TUCTICPCHBIX CUCTEM;

3.1.5]- ocHOBHBIE 3aKOHBI U (yHAAMEHTAIbHbIC IOHATHS KOJUIOMTHON XUMHHU.

3.2|Ymern:

3.2.1|- ucronp30BaTh MONYUYCHHBIC TECOPETUUCCKUE 3HAHUS B 00JIACTH XMMHUH JTUCTIEPCHBIX CUCTEM TPH OCBOCHHH
po(heCCHOHANBHBIX AUCUUILUTNH, H3YYaOIIIX IPOIECCH B TETEPOreHHBIX CUCTEMAX;

3.2.2|- OpHEeHTHPOBATHCSA B COBPEMEHHON JIUTEpaType 10 KOIOMIHOW XUMHUH;

3.2.3|- BeCTH Hay4YHYIO JUCKYCCHIO II0 OCHOBHBIM BOIPOCAM KOJUIOMJHON XMMHUH;

3.24

3.2.5]- caMOCTOSATENBHO CTABUTD 3a/1avy UCCIETOBAHMA B U3YUCHUN JUCTICPCHBIX CUCTEMAX;

3.2.6|- BEIOMpaTh onTIMaNbHBIE IYTH ¥ METOIBI PELIEHHS SKCIIEPIMEHTAIBHBIX M TEOPETHYECKUX 3141,

3.2.7|- mpuMeHATH 3HAHUA 3aKOHOMEPHOCTeH M (hyHIAMEHTaIIbHBIX IIOHATHH AUCIEPCHBIX CHCTEM IIPH PEeIIeHUH KOHKPETHBIX
3ajay;




3.2.8|- obcyxmaTh pe3ynbTaThl HCCIIEIOBAHIH.

3.3|Biaagern:

3.3.1)- ACMOHCTPHUPOBATH CITOCOOHOCTH MPOBOAUTD PACUCThI U 06pa60T1<y SKCHCPUMCHTAJIbHBIX JaHHBIX C ITIOMOIIBIO N3BCCTHBIX

(1)OpMyJ'I n ypaBHCHPIfI, B TOM YHCJIC C TOMOLIBIO KOMIIBIOTCPHBIX IPOIrpaMMm;

3.3.2|- moWCK U HCIOIb30BAHHE CIPABOYHOH, yIeOHOM M HAyTHOH JINTEpaTyphI 10 KOIIOMIHON XUMHH,

3.3.3|- HaBBIKAMU OpTaHHU3AIMH ¥ IPOBEICHHS JTaOOPATOPHOTO SKCIICPUMEHTA;

3.3.4|- HaBBIKAMH IIPOBEACHUSI CTAHAAPTHBIX (PH3UKO-XUMHIECKUX H3MEPECHUT;

3.3.5|- Merogamu 00pabOTKH IOTYYCHHBIX PE3yIbTATOB.

4. CTPYKTYPA U COAEP’KAHUE JUCHUANIMHBI (MOJLY.JI5T)

Kon HaumenoBanue pasnesoB u teM /B [Cemectp| Hacos | Komneren- | Jlutepatypa IIpnmeyanue
3aHATHS 3aHsTHs/ / Kype 10707
Pazpnea 1. KoJsiouHoe cocrosiHue
BelecTBa

11 Knaccudukanus, MeToas! NONYy4eHUS U 8 4 OIIK-1.1 |[JI1.1JI1.2JI1.3
OYHMCTKH KOJUIOMAHBIX cucteM. [lonydyeHue OIIK-1.2 |[JI1.4J12.1J12.2
JIMO(QOOHBIX KOJIONIHBIX CUCTEM. OIIK-1.3 [JI2.3 JI2.4]13.1
OCHOBHBIC TIOHATHS 1 ONPEACIICHUS J13.2
xoutouaHoN xumun. Komnounxoe 21323335
cocrosHue BeuecTBa. OCHOBHbIE 97
0COOCHHOCTH KOJIOMIHBIX chcTeM /JIek/

1.2 Texnuka 1a00paTOpHBIX padoT. 8 4 OIIK-1.2 [JI1.1J11.2 J11.3
IloBepXHOCTHBIE IBIEHUS HA TPAHULIE OIIK-1.3 [JI1.4J12.1 J12.2
paznena das. [loBepxHOCTHAs SHEPTUS, OIIK-2.1 (J12.3 J12.4J13.1
HOBEPXHOCTHOE HATSKCHHE. OIIK-2.3 J13.2
IToBepXHOCTHO-aKTUBHbIE BELIECTBA. OIIK-24 | 5132233 24
Ancopbuust Ha rpaHulle pa3zaena das OIIK-6.1
"xuarocte-ra3". OnpeneneHue
I'u66coBckoi ancopouun” /J1a6/

1.3 KonnouHo-XxuMHuecKue OCHOBBI OXpaHbl 8 4 OIlK-1.1 [JI1.1J11.2J11.3
npupozns! /Cp/ OIIK-1.2 (JI1.4J12.1 J12.2

OIIK-1.3 (JI2.3 J12.4J13.1
OIIK-6.1 JI3.2
213233 36
27
Paznes 2. IloBepXHOCTHBIE SIBJIEHMS B
JUCHEPCHBIX CHCTEMAX.

2.1 OCHOBBI TEPMOIMHAMHUKH MTOBEPXHOCTHBIX 8 2 OIlK-1.1 [JI1.1 J11.2 J11.3
siBeHnid. CBOOO/IHASI TTOBEPXHOCTHAS OIlK-1.2 |[JI1.4J12.1J12.2
SHEPrusi ¥ METO/IbI U3MEPEHUS OIlK-1.3 |[JI2.3 J12.4713.1
TTOBEPXHOCTHOT O HaTsDKeHHMs. /JIek/ JI3.2

21323336
210

2.2 HccnenoBanue BIUSHAS TEMIIEPATYpPhl Ha 8 4 OIlK-1.2 [JI1.1 J11.2 JI1.3
SHEPTHUIO TIOBEPXHOCTHOrO clos. V3yueHne OIlK-1.3 [JI1.4J12.1J12.2
ancopOiuu [TAB 13 pacTBOpOB Ha TBEPIOM OIlK-2.1 |[JI2.3 J12.4713.1
azgcopOente /J1a6/ OIlK-2.3 JI3.2

OIIK-2.4 21323354
OIIK-6.1 25

2.3 OCHOBBI TEPMOIMHAMHUKH MOBEPXHOCTHBIX 8 3 OIlK-1.1 [JI1.1 J11.2 JI1.3
sirieHuid. CBOOOIHAS TIOBEPXHOCTHAS OIlK-1.2 [JI1.4J12.1J12.2
SHEPTUsl ¥ METO/bI U3MEPEHUS OIK-1.3 |[JI2.3 J12.4713.1
MTOBEPXHOCTHOT 0 HaTsKeHUs. /Cp/ OIlK-6.1 JI3.2

21323354
2538 39 310
Paznen 3. Kanujuisipable siBJIeHHS.
Kanunausipnoe napienue. 3akon Jlannaca

3.1 KanunnspHoe 1aBjieHUE U ero 8 4 OIlK-1.1 [JI1.1 J11.2 JI1.3
KOJIMYECTBEHHAs XapaKTEPUCTUKA, OIIK-1.2 |JI1.4J12.1 ]12.2
ypaBHenue Jlamnaca. Kanunnspaoe OIIK-1.3 |JI2.3 JI12.4]13.1
MOJHATHE. 3aBUCUMOCTh XUMHYECKOIO JI3.2
MIOTEHIIAJIA U JABJICHUS HACBHIIICHHOrO Iapa 21 92 53 D5
OT KPHBH3HBI TIOBEPXHOCTH. Y paBHEHHE
Tomcona (KensBuna). Kanmmmispraas
xouaencaus /JIex/




3.2 CMmauuBanue. Pabota KoTe3nn U aare3un OIK-1.2 [JI1.1J11.2J11.3
XKHUAKOCTHU K TBepHoMy Tey /J1ad/ OIIK-1.3 |JI1.4J12.1J12.2
OIIK-2.1 |JI2.3 JI12.4]13.1
OIIK-2.3 J3.2
OIIK-2.4 31 352 54 35
OIIK-6.1
3.3 Kamnmuisipasle aenenus. KanumispHoe OIIK-1.1 |[JI1.1J11.2J11.3
naenenue. 3akon Jlammaca /Cp/ OIIK-1.2 |JI1.4J12.1 J12.2
OIIK-1.3 | JI2.3 JI2.4]13.1
J13.2
26 37
Pa3nen 4. [IoBepxXHOCTHBIE SIBJIEHAS HA
rpanmnue pasaena ¢gas
4.1 ITAB u II1B, MonexynspHOe CTpOeHUE U OIIK-1.1 |[JI1.1J11.2J11.3
cBoiicTBa. MONEKyIsIpHBIN MEXaHU3M OIIK-1.2 |JI1.4J12.1 JI2.2
CHIDKEHHUS IOBEPXHOCTHOI aKTUBHOCTU MPH OIIK-1.3 | JI2.3 JI2.4]13.1
ancop6uuu [TAB /Jlex/ OIIK-6.1 J13.2
31 52 93
4.2 Omnpenenenue KKM B pactsope ITIAB OIIK-1.2 [JI1.1J11.2J11.3
KOHAYKTOMETPUUECKUM METOJI0M; METOIOM OIIK-1.3 |JI1.4J12.1J12.2
Pebunnepa /J1a6/ OIIK-2.1 | JI2.3 JI2.4]13.1
OIIK-2.3 J13.2
OIIK-2.4 31 52 54 35
OIIK-6.1
4.3 HccnenoBanne BIUsSHUSA TEMIIEPATYphl HA OIIK-1.1 [JI1.1 JI1.2J11.3
SHEPIHI0 MOBEPXHOCTHOrO cios. /Cp/ OIIK-1.2 | JI1.4J12.1J12.2
OIIK-1.3 | JI2.3 J12.4J13.1
OIIK-6.1 J13.2
31 52 B4
Pazges 5. AncopOuusi Ha IOBEPXHOCTH
pasaesa a3
5.1 AncopOuus Kak caMONPOU3BOJIBLHOE OIlK-1.1 [JI1.1J11.2J11.3
HAKOIUICHHUE BEILIECTBA HAa TPAaHUIIC pasJierna OIlK-1.2 | JI1.4J12.1J12.2
¢a3 /Jlex/ OIIK-1.3 | JI2.3 JI2.4J13.1
JI3.2
21932 33
5.2 [ToBepXHOCTHBIC SIBJICHUS HA TPAHUIIE OIlK-1.2 (JI1.1J11.2J11.3
«OKUJIKOCTB — Ta3y». AjcopOuus u OIK-1.3 | JI1.4J12.1 J12.2
MTOBEPXHOCTHAsI aKTUBHOCTh. V3yueHue OIlK-2.1 | JI2.3 J12.4713.1
a7IcOpOILIMU YKCYCHOM KHCIIOTBI Ha OIlK-2.3 JI3.2
AKTUBHPOBAHHOM YTJI€ CTATUCTUYECKUM OIlK-2.4 21525435
Meronom. /JIab/ OIIK-6.1
5.3 AncopOuus Ha MOBEPXHOCTH pazjena ¢a3 OIlK-1.1 [JI1.1J11.2J11.3
/Cp/ OIIK-1.2 | JI1.4J12.1 J12.2
OIIK-1.3 | JI12.3J12.4]13.1
OIIK-6.1 JI3.2
2536 37 310
Pazgen 6. DiieKTponoBepXHOCTHBIE
sIBJIEHHS B JUCIIEPCHBIX cHCTEMAaX
6.1 DJIEKTPOKUHETHYECKUE SBJICHHS: OIlK-1.1 [JI1.1J11.2 J11.3
35eKkTpodopes, AMEKTPOOCMOC, TOTCHITHAT OIlK-1.2 | JI1.4J12.1 J12.2
MPOTEKaHasi, CeIMMEHTAH. J[BOMHOM OIlK-1.3 | JI2.3 J12.4713.1
3JIEKTpUIECKuid cioi. Teopun ABOWHOTO JI3.2
aeKTpudeckoro ciosi  /JIex/ 21953 35
6.2 Onpenenenre pa3mMepoB YaCTHUIL 30715 OIlK-1.2 [JI1.1J11.2J11.3
cynb(dara Gapus. DNEKTPOKUHETHY ECKUE OIlK-1.3 | JI1.4J12.1 JI2.2
CBOMCTBa KOJUTOWAHBIX cHcTeM. BrusiHue OIlK-2.1 | JI12.3J12.4]13.1
TIPUPOJIBI TPOTUBOMOHOB Ha CTPYKTYpy JIDC OIlK-2.3 JI3.2
/J1ab/ OIIK-2.4 21323354
OIIK-6.1 25
6.3 IloBepXHOCTHBIE ABICHUS U MEXaHUUECKHE OIIK-1.1 |[JI1.1J11.2JI1.3
CBOMCTBA TBEPbBIX TEIl. OIIK-1.2 | JI1.4J12.1 J12.2
DIEKTPOIOBEPXHOCTHBIE SIBICHUS B OIIK-1.3 | JI2.3 JI12.4]13.1
JWCTIepCHBIX cucreMax /Cp/ OIIK-6.1 J13.2
37 38 99

Pa3nen 7. YeroiiuMBOCTh JUCTIEPCHBIX
CHCTEM




7.1 Y CTOMYMBOCTE KOJJIOMIHBIX CHCTEM, 2 OIIK-1.1 |JI1.1J11.2J11.3
¢axrops! yeroiunBocta  /JIex/ OIIK-1.2 | JI1.4J12.1J12.2
OIIK-1.3 | JI2.3 JI12.4]13.1
J3.2
315293

7.2 OCHOBEI COBPEMEHHOH (hH3NUECKOI TeOpHI 8 OIlK-1.2 |JI1.1J11.2JI1.3
ycroiuuBocTy. Anddy3ust B KOUTOUTHBIX OIIK-1.3 | JI1.4J12.1 J12.2
cucteMax. GakTopel arperaTUBHON OIlK-2.1 | JI12.3J12.4]13.1
YCTOHYNBOCTH JINO(POOHBIX KOJIIOMIHBIX OIIK-2.3 JI3.2
cructeM. CeTMMeHTAIIMOHHO- T Y3HOHHOE OIIK-2.4 01323354
paBHOBECHE B KOJJIOWIHBIX CHCTEMAX. OIIK-6.1
/J1ab/

7.3 TepmoanHamMuKa 00pa30BaHMs JTHOPHITEHBIX 3 OIIK-1.1 [JI1.1JI1.2JI1.3
KOJUTOMJIHBIX CHCTEM; KpUTEPUIl OIIK-1.2 | JI1.4J12.1 J12.2
CaMOIIPOU3BOJILHOTO IMCIIEPTUPOBAHHUS OIIK-1.3 | JI12.3 JI2.4J13.1
(xpurepnii Pebunnepa- lllykuna). OIIK-6.1 JI3.2
Y CTONYUBOCTD TUCIIEPCHBIX CHCTEM. 93 3536 37
Koaryssiims 3omeit anexrponutamu /Cp/

Pa3nen 8. CTpyKkTypHO- MeXaHUYeCKHE U
peosIorHYecKHe CBOIiCTBA TNUCIIEPCHBIX
cucreM. CTpykTypoodpa3oBaHue B
JMCIIEPCHBIX CHCTEMAX

8.1 CTpyKTYpHO- MEXaHUYECKHE U 4 OIIK-1.1 [JI1.1 JI1.2JI1.3
pEOTIOTHYECKHE CBOMCTBA TUCTIEPCHBIX OIK-1.2 | JI1.4J12.1 J12.2
cucteM. CTpyKTypooOpa3oBaHHUE B OIIK-1.3 | JI2.3 J12.4J13.1
JCTIEpCHBIX cucTemax /JIek/ JI3.2

31 52 33 B4
26 98 010

8.2 Bs3K03Th, TeKy4ecTb U Ap.CBOHCTBA. 8 OIIK-1.2 |[JI1.1J11.2J11.3
IIpupona KOHTaKTOB MOXKY JIEMEHTAMU OIIK-1.3 | JI1.4J12.1J12.2
CTpyKTyphl. ONITHYECKUE CBOWCTBA OIK-2.1 | J12.3 J12.4J13.1
KOJUIOMAHBIX cucTeM /J1ab/ OIIK-2.3 JI3.2

OIIK-2.4 013254
OIIK-6.1

8.3 CTpyKTYpHO-MEXaHHYECKHE U 3 OIlK-1.1 [JI1.1J11.2J11.3
PEOJIOrn4ecKre CBOMCTBA IMCIIEPCHBIX OIlK-1.2 | JI1.4J12.1J12.2
cucteM. CTpyKTypooOpa3oBaHue B OIK-1.3 | JI2.3 J12.4J13.1
JuctiepcHbIx cucremax /Cp/ OIlK-6.1 JI3.2

D133 37 38
Pazgest 9. IMyJibcHH, IEHBI M 2A3PO30JIH.
KoJiougHo-xuMuyecKue 0CHOBbI 0XPaHbI
OKpY:Kaloueii cpeabl

9.1 OMyJbCHH, NIEHBI, adpo3onu. [lomyueHue, 4 OIlK-1.1 [JI1.1J11.2J11.3

CBOMCTBA, yCTOWYMBOCTS /JIek/ OIlK-1.2 | JI1.4J12.1 J12.2
OIIK-1.3 | JI12.3J12.4]13.1
JI3.2
21323435
26 37 39
9.2 OMyJbCHH, TIEHBI, a3po3onu. [lonyueHue, 3 OIlK-1.1 [JI1.1J11.2J11.3
CBOMCTBa, ycToH4nBOCTh /Cp/ OIlK-1.2 | JI1.4J12.1 J12.2
OIIK-1.3 | JI12.3J12.4]13.1
OIIK-6.1 JI3.2
21323354
253739
9.3 /Kontp.pab./ 0 OIlK-1.1 [JI1.1 JI1.2 J11.3| KouTponbHas pabora
OIIK-1.2 [JI1.4J12.1 J12.2
OIIK-1.3 [JI2.3 JI2.4713.1
JI3.2
21 32 34 39
9.4 /Ox3amen/ 36 OIK-1.1 [JI1.1JI1.2J11.3
OIIK-1.2 [JI1.4J12.1 J12.2
OIIK-1.3 [JI2.3 JI2.4713.1
JI3.2
31 52 93 35

S. ®OHJ OHEHOYHBIX CPEICTB

5.1. KoHTpoJibHbIE BONPOCHI H 33JaHUs

HpeZICTaBJ'IeHBI OTJACJIbHBIM JOKYMCHTOM

5.2. Tembl nHCbLMEHHBIX padoT




HpeZICTaBJ'IeHBI OTJACJIbHBIM JOKYMCHTOM

5.3. ®oH/1 OLICHOYHBIX CPEICTB

HpCﬂCTaBJ'IeHI)I OTJACJIbHBIM JOKYMCHTOM

6. YAEBHO-METO/IMYECKOE 1 UTHO®OPMAIIMOHHOE OBECIIEYEHUE JUCIUITJIMHBI (MO YJIS)

6.1. Pexomenayemas Jiuteparypa

6.1.1. OcHoBHas JiUTEepaTypa

ABTOpBI, COCTABUTENHU 3arnaBue W3patenscrBo, ron | Komuu-Bo

JI1.1 [Tenbdpman M. H., Komnonanast xumus: y4eOHUK Ul BY30B Cankr-IlerepOypr: 1
Kopanesuu O. B, Jlanb, 2020,

IOctparos B. I1. 3JIEKTPOHHBIN
pecypce
JI1.2 [SIxoBneBa A. A. Komnonanas xumus: YueGHoe ocobue ajsi By30B Mocksa: FOpaliir, 1
2022, 3neKTpOHHBIH
pecypce

JI1.3 |Ilyxun E. 1., IleprioB |Komtonanast xumus: Y4eOHUK Ul BY30B Mocksa: FOpaliir, 1
A.B., Amenuna E. A. 2022, >neKTpOHHBIH

pecypce

JI1.4 |[TaBponckas 1O. 10., |Komiouanast xumus: Y4eOHUK U IPAKTUKYM UL BY30B Mocksa: FOpaliir, 1
ITax B. H. 2022, 3neKTpOHHBIH

pecypce
6.1.2. JlonoJIHUTE/ILHASI JIUTEPATypa
ABTOpBI, COCTABUTENH 3arnaBue WznarensctBo, ron | Komuu-so

JI2.1 |Hazapos B. B., Komnonnnast xumust. [IpakTukym u 3aaqHuk: yaeOHoe ocobue|2019, anekTpoHHBIIH 1
I'ponckwmii A. C., pecypc
IIlabanoBsa H. A.,

T'aBpunoa H. H.,
Benosa U. A., Kununa
0. B., Kuenckas K. 1.,
Kpusomiernos A. .

JI2.2 |Mapxkos B. @., Komnounnas xumus. [Ipumepst 1 3anaun: YuedHoe nocodue st [Mocksa: FOpaiir, 1
AnexkceeBa T. A., BY30B 2022, 51eKTpOHHBIIH
BpycHunpina JI. A., pecypce
Mackaesa JI. H.

ABTOpBI, COCTaBUTENH 3araBue MzparensctBo, rog | Komuu-Bo

JI2.3 |Manos B. A., HaymoB |Komnounnas xumus. [ToBepxHocTHble siBieHus u aucnepcHeie  |Cankt-IlerepOypr: 1
B. H. cuctembl. CllOBapb-CIIpaBOYHU Jlans, 2022,

3JIEKTPOHHBIN
pecype

J12.4 |Jlocera, M. A., KonnounHas Xumusi: TOBEPXHOCTHBIC siBIeHUS, qucnepcHble  |Camapa: Camapckuii 1
Pacmenkuna, H. A., CHCTEMBI, HAHOMaTepHaJjbl: yueOHoe mocodue TOCY/AapCTBEHHBIN
Kyapsimos, C. 1O. TEXHUYECKU N

yauBepcuret, DbC
ACB, 2020,
SJIEKTPOHHBIN
pecype
6.1.3. Metonnueckne pa3padboTKu
ABTOpBI, COCTaBUTENH 3arnaBue MzparenscTBo, rog | Kommua-Bo
JI3.1 [XKypasnesa JI. A., ITpakTHKyM O KOJUTOMTHON XUMHH: y4eOHOE MTOCOOUe JUIs Cypryr: 64
Boponrosa H. B. CTY/ICHTOB BBICIIMX Y4EOHBIX 3aBEJCHUH, 00 yJarOIIUXCs 110 Wz natenbckuii eHTp
nampasiennio BIIO 020100.62-xuMust U CrIeIUaIbHOCTH Cypl'V, 2011
020101 -xumus
JI3.2 |T'aBponckas 1O. 1O, Konnounnas xumust: Y4eOHUK U IPAKTHKYM JIJIsl BY30B Mocksa: KOpaiir, 1

INax B. H.

2020, 371eKTpOHHBII
pecypc

6.2. IlepeyeHnb pecypcoB HH)OPMALHOHHO-TEJICKOMMYHHKAaUHOHHOI ceT ""MHTepHer"

31  |http://www.chem.msu.ru/

32 |ChemPort.R

33 |http://www.ebiblioteka.ru/

D4 |http://chemistry-chemists.com/Uchebniki.html

35  |http://www.students.chemport.ru/chembasbioproc.shtml




36  |http://webofknowledge.com

37  |http://www.acsami.org

98  |http://journals.cambridge.org

39 [Royal Society of Chemistry (RSC) http://pubs.rsc.org/

D10 |Scopus http://www.scopus.com/

6.3.1 IlepeyeHb NporpaMMHOro odecneyeHust

6.3.1.1|IIporpammsl, obecrednBarone 1ocTyn B ceth MHTepHeT (Hanpumep, "Google chrom™);

6.3.1.2|IIporpaMMbl It IEMOHCTpALIMK U CO3/IaHus pe3eHTauuii (Hanpumep, Microsoft Power Point™).

6.3.2 IlepeueHb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1|"apanT», «KOHCYNBTAHT ILTIOCH, «KOHCYIBTaHT-PErHOH

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOOYJIS)

7.1|YueOubie aynuropuu Iist TPOBEACHUS 3aHSITHI JEKIIMOHHOTO U JIJAGOPATOPHOTO THIIA, TPYITIOBBIX ¥ MHANBHIYAIBHBIX
KOHCYJIBTAIMH, TEKYIIEr0 KOHTPOJIS U MPOMEXKYTOUHON ATTECTAIIMN OCHAIICHBI: THIIOBOH Y4eOHOM MeGeIbo,
TEXHUIECKUMHU CPEICTBAMH OOYUEHHSI, CIYKAIUMHE JUTS TIPEACTABICHHS YIeOHOM HHPOPMAIUY, BHIXOJ B HHTEPHET YIS
paborsl Ha miathopme Moodle.




